Angiogenic growth factor expression in benign and malignant vascular tumours.
Angiosarcomas are rare malignant vascular tumours. Angiosarcoma expression of vascular endothelial growth factor (VEGF) has previously been reported, but angiosarcoma expression of other angiogenic growth factors has not been systematically studied. Non-VEGF angiogenic growth factors are a potential mechanism of resistance to VEGF-targeted therapy, but they also represent potential therapeutic targets. Immunohistochemistry analysis evaluated the expression of 13 angiogenic growth factors and receptors in 27 separate benign and malignant archived human vascular tumour samples. The expression of 55 angiogenesis-related proteins was subsequently profiled in five fresh human angiosarcoma tumour samples using antibody arrays. Angiosarcomas expressed a variety of angiogenic growth factors. Significantly higher levels of Notch1 were detected compared with benign haemangiomas (p=0.033), but lower levels of basic fibroblast growth factor (bFGF) compared to benign haemangiomas (p=0.07) and inflammatory vascular lesions (p=0.009). Vascular tumour expression of FGF receptor (FGFR)-1 correlated with angiopoietin (Ang)-2, Tie2, hepatocyte growth factor (HGF) and Notch1 expression (p=0.001, p=0.001, p<0.001 and p<0.001 respectively). Notch1 also correlated with Tie2 expression (p=0.004). In conclusion, angiosarcomas express multiple angiogenic growth factors. Treatments could be targeted at individual angiogenic growth factors. However, our findings provide a rationale for combination therapy, or for treatments that target common downstream signalling intermediaries, such as Akt, mTOR or ERK.